This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 



BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the 
original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 

• BLACK BORDERS 

• TEXT CUT OFF AT TOP, BOTTOM OR SIDES 

• FADED TEXT 

• ILLEGIBLE TEXT 

• SKEWED/SLANTED IMAGES 

• COLORED PHOTOS 

• BLACK OR VERY BLACK AND WHITE DARK PHOTOS 

• GRAY SCALE DOCUMENTS 



IMAGES ARE BEST AVAILABLE COPY. 

As rescanning documents will not correct images, 
please do not report the images to the 
Image Problems Mailbox. 



®B*H1#f*fr(JP) 



© « as 

^5-504253 



®Int. CI. s 

C 12 N 15/35 



@&m ^5^(1993) 7ft 8 B 

asus^- ffwsm## * s it * ztm* 

ZNA T«IS2If* W SBP] (E#) 1 (1) 
8931-4B C 12 N 15/00 A 
7236-4 B 5/00 B 5K 
12 JC) 

©36910*8; 9*^ — T^-O^* <7>sK'J FCDis 7±Jis&&)£=2- KfSDNA 

®# ffi ¥2-510018 ©SSKX^iiiB ¥ 4 (1992) 1 ft 10B 

gg ¥2(1990)7^108 @^ pg a Bl PCT/GB90/01062 

©HS^BSS^ WO91/00911 
©SPg^M B ¥3(1991) 1^24 B 

<55fcftiS ©1989^ 7^11B@^¥U^(GB )®891 5870.3 
®& W # ^f 7 -^-, f>fl/t'77> -f ¥U xH^xrf^, >>-14- 9>f-x7, J — X * a — K 93 

— • ? 7 * *) i-ry F u — X^y^^ 101 

®ft 1 A #«± 5*6* 

S B AT(BMW»),AU,BE(l£tt«^ 

F R «E«W«f), G B (IMMMW, I T(EE**HW, J P , L U (l£*»8W, N L (££#?? HO, S E (IT 
**MW, US 



1. «T07S/att^ (Kftl D NO : 2) : 

net Lys CI o Tyr lie Vat Leu Ala Cys net 
Cys Leu Ala Ala Ala Ala Set Pro Ala , Ser 

?(DNA. 

2. T 5 SitaZVW (K?5 ID NO : 2 ©C3tac«l»T) $ itc L e u. 
CI n. *»-£-iC<£ ->TiT fe? — 1 n*f J:I5 $ ^>^*-^^ J; DSe r*-$t* 

I D N A. 

3. * v << 'i*x<D*-V J.0(t""<Z>ff A^iL?tDN AA-fc v VT&O* 
(5* *>^3* ^®«^) e^oJCCi-jcrn*-*— KJ5(c|g^$-frfcS 

3t*H 1 S^C2^S»$n^^^^^E?!lfc<i;^*iiK:m<^it£ : ?-07 u- 

Aot«>07^; o--^^85fiv **^jatsine©*-t v v. 

S *>C^t/»3tiS3S£K©DN A** v (■ . 
5. # v ? ^ A-*©y/ -^©*8Plttffi»;L Tffia-fcv hDNA 

(2) * v^^^ n*7*a>*fS J.£DlPf aJXS5J- (NER) OS-S^*OE 
W : 

(3) rn^-*-DNA ; 

(4) i sfcC2c*n^s«sn^ e«»Ji£cT4J:-jcToqE 

— f-^tt2-£tz > ^ "f t'fidJS D N A ; 
(5> •>^t/i'E?(DNAi7U-J.?^nt^DNA ; 

(7) *§^9*>lfl»*.£SJfSCT£** ^**> < fV*O>r'S±<0sR—<D&W : 
> * « 5 K«©*S»* * 

7. ^*£S£tt©«E^»*»6i'^-f ^t#*DN A (5) *»JiZf2 



9 . BC*fl»T»!RL^IWl8»K:J:94SSn6^3lty ^<^K. 



* a * 

*}$+z-7 O * n*XG># 'J -cT-f* KOyft^?(t3 - KT4DNA 
l e q©#f? 

t^^lS^ttiO N A©#Ir:iaVtfS tOT^O. 7 2>f--T 7 * /f*©£ 
Tfc5i$ni#y-;T?- KO^^^^^fldJits- KT * DN AtcH 

*i§7 ^ — T ^ ^ /u^^W?ia©CB4>*-^*ilE^f *«AT hiz*>Q>'<9 

^*i*e?-©fe^ii7 ^^-t 7 -r ^xcrot — ^— ts^jtL-. -t©To^- 

^-irW Z*©£*C:M&©^:^GailL-:tDN A£9J9tt* C i^<^ 

»6ir<i«*5ns7^^-7 7^ ^t. cvv) ©ro^-^-i: r :.5Kj r 

o^_^_ (p 7. 5 K) T3bS. *ntlffl#$}^?*»*j7. 5*0^ (- ^©^ *s*< 
^ISs-KTiilir? (7. 5KilG^) ©l£^££igTS. *©il{™£ro 
*t - ? -V>&-fri£W.t^ 's * 7- *t y h (Venkatesan _e_l ±±- J • 
Cell 2Jl- 805-813 (1981) iC £ ,TB*fiCi«e* ftfc. 

V V^o^T©i5?-*Sf5?:-. :5>A,ifff ^7X7.^ V 'if-r (Weste 
rn Reserve) C W R ) %fl££fflfri-£fTSfen£:. 

10*El±BC, X'O'* (Evani) JRRtffll'fcaiETM. A. - v ? 
i»7l (M. A. McCrae) *?J:L r T. H. ^-^^K^ (T. H. Pen 
ningion). Journal of Virology 2 8 . 8 2 8 - 
8 3 4 ( 1 9 7 8 ) S5at2A^Z5 B K&iCCSSlgfcig C# 



» £¥5-504253 (2) 

i* $nTt»6. L^L*:Jt"R#^© 1 ACl'^x ( E v a n x ) Ras+*^ 

fcLT5UE£nTt»*£t\ [WRSRfffl^.'jRRT. C. J . 3r7n<±»^tf 

B. *a (C. J. Kotwa 1 &±Z?&. Moss), Nature 

3 3 5 . 176-178 {19BB)-S35K DO* 'J -<T*- KOHSfc^? 

KToiie^oDNAe^mssnT^-s^, u^na^e^ 

^I^^i^^Fy (McCr* t and Pennin«ton)*< 
«£L.^l)OiCIE^»C6 3 5 KD©** , J-«T*- K«£i£L-Tl** } . 

^RH**©^:^ 3 5KD*'J -t7f Ki<V (Lister)^ 

(Lister) *lx^3 5 KD*'i-cr* KOfcJiCDftKr o*-* 
A,Tt**T*^-& t^oJfflf#^5-7^T^«:. V V ffl*«*.#©S»T»»©iI£ 

* © <t c r o * - cm oae^atrr s * »c ^-ffl t * -> . 
rot- ^-©e^ucwRseE©". 5 k-to*-^ tia:^— t*>*; 

Lir-L'J 7^— (Li iter) &K© 3 5 Kit£-?tt; ->9* + n4&l£&c 1 
S)K$nT, igft^ift^TOfltBLfc^ ^^to^it^^cs. -© 

WTirms©i/^-f/u£^c3 s Kite : ?-©>-^x>"> > 9- 
7. 5 Kiie^©^niit«rscit:<tr ) Ttt»^5ta.$n^. 

wOite-?-©*— 7*^'J— -r ^^7U-J.©R^© 1 2 ©3 K 1£ 2 © 7 
v ^XTBtTftiK LfrL^oaK'tnyCfflafi^S. 3 5Kifi£?-©m 

E©>^-f/t«?gtt3 5 Kite? 1 ©* -7* y »j — r * ^^7u-nofip 1 7 
03 r^*^ffis. :ot-rvj — -r < v^u-a (ord ©ft*ji© 2 0 

©3 K >*TCwLA: : 



ATG AAA CAA TAT ATC CTC CTG CCA 7CC ATG 
flet Lys Gin Tyr lie Vsl Leu Ala Cys .let 
TCC CTG GCC GC; OCT GCT ATG CCT C CC AGT 
Cys Leu Ala Ala Ala Ala net Pro AJa Ser 
(Tta^S«5cTLTS^^O^^nT^-& Z i^U-a'RJESeyiJ i D NO : 1 

*>R~) . ry*'-7-f ^©m^SS#t:w Rftfic©*tET5 d n a^^sl 
JS^JS5*Sr>T. 3 5 Kilfr^ (3 SKDraf^ ^t>< -t 2 a^BK ? n S ifl 

* i t ' 7 * T t) 7. 5 K ifiir^ ± £C ^Tr-KLTi't, St» L ^ 9 s 9 'SO 

j^::. a* v h ©SEi3*ro^ffl^. 3£a95ic:sfi»7 ^xo*rV -^©* 

^©mACiSL^DN A*-?, T<-*?^#OT S /fiffi?5 (E?y ID NO: 2 ) 

* = -rT5DNA#-?*iS{fcT5 : 

flet Lys Gin Tyr lie Val Leu Ala Cys Bet Cys Leu Ala Ala Ala 
Ala .let Pro Ala Ser . 

Z.©K?>;:r i 70lt»Sft5 7 5 J B© I r?. 2-7. SO. TCO*»L e u. *> 
< C ! o < ijo 1 OOG I nfc-^l^GftOS e r ^t/i: 

vJ: C (C/L 1 I D NO : 2 ©C^^b^»£^-r^C) . ^^SS^^T ->^^ 
^e?9DNA; i Q :i'r.5. ftiJOl TO = KyO*i { 3 5 KD^^/^SOjy 
^n«^Lt i O\ tn^6^n^f. 3 5 K D ^ v*<9 JlO 

7 I / »^ < ± b 3 -^OteO" K >Cffl»i-<^ >^ 

99^ T 5 y H^©Xtt (Cly. Ala, Va!. Leu. lie. Cys. 
Met. Phe, Tyr. Trp. Pro. His n^^J^'^'-t Lys) IZJ: -5 



t>^t ^E?U DNA«SEi5;«!:^T§5. *©<t •? ^I»©?F^T & 
it£^©sn:r3f> -s r □*-:?-©£ -?«as l < c&tta r n ^r-^ 

i^T. »-tv K + /t^E?3D N A>7 U-i©£-^;t*3feit{E : ?-fc£'A-T 

■sfiS : - £ (V V7. 5 K©«t7C) row) - ( fy^tfl«?lDNAj ) 
- ;iB«-C***<«?La:"fie?H D NO:3fflAifi3 5KiHr?*^3<9CT 
!^©C53, L^UC^ID NO : 3 ©fi?J]© 4 0©T 5 y 3- KtcDNA 
it ^K?iJD N A©— gETaboir^j Lnf. tfctcc rTKUOSSnc^^ 

©l»A©^:ft©^/i"?-^ d — j. - [7 4 *OG3Ztit& . 

js-c v r dn a**©ws^sb»l^# v ^/U7.©e?5 (ia?a-rs*"v 

9 7. 7 ^ A-^fflSt) i*^{ ) -7A7f l )7©J i tK'f-^ h©T?* 5 KOi? 

fil*^C*?S3^t§»i©iSS^?i]mT5/:»©'<^^- ; &S^To. S^e^ifi 

*** -,9 7s*} * ;u7.® f Rj ^«c©4Jt:^l(>T6fle?5<i:ar&tftT?*). rn^^ 
TA-tv r DNAS*0*' 7 ^ ^ ;u^i*i^flASnS<t-?iCCc.. 

nSHie^OffA©^©©-^/!"?-^ o-- v^gB^t ^>3. 3 -3©oItg«i- — 
^ 's ') —-t 4 yfy is — iOi'ncT {> >9*i-n>fLW£~7 u— i£-£-r>-!tT *n 
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E3 1 C7?t-7-) <r A/X ( 'J — (Lister) St fit) ©yy iO-S 

H2 ft E ©*&»*.-< ? ^ -©Msctt^r a ^«»off 2 t v r©m 

04 ( - 4 a + 4 b ) t£*£9i©lfi»?i. -c ^ 9 -i«t ^7 ^ *--7 7 4 a**© 

*£9Jk— cftc* ? * 7 * ^^o-<^ ^-craL.T5e5fcd<Jb«. * ? 7. 

^©K+^CiiirroSHHtt^abS. OTc *ft.'T»Wt v vc5-?i*t&W 

oyv 1 0 d n Ace^cafigr sftcfit o** 7 ? ^ 4 frxmctn^T. a 

*59!©->$ r *-A'«?ltt3 5 KTo*-;?-DNA*fcK*©Ji*JC{2IffT* 
7. 5 K©mffi«J^WaL'T*cmt^tL5. 3 ? -7 V (Cochran)^. J. 
Virol i_4 , 30-37 (1985) iZ£*Lt£. V VffiDN AOATCM 
ft a K^©T <'_ti£© 137bpK. WRSHiC*m*7. 5 K7*o*-*— ©*D 
ffl^^OUKSigSm©^*^ C £#r>*-£. :n^Ol37b p©4"T. 
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*»© 1 8 b p (a^Btit) C3 4>7y(Coch.ran) «b©tt3tt:Ki£ 

(Lister) Jfctt©3 5 K 7o -ITlitTR-T **> . m R N A ©MS 

©e^R!tt*©8 6 b p JtitET©8B5r©«4iCr>rtr2o©fflS©»tftA^o© 
*T*S. 13 7-18-1 15b P©ft5K*>L3t/C£tfm<T*r£*<-C 

C»C^©»a^»-rJ: < Sffl'bnfcMECJ^TifefcSCtl^fK 7ot-f 
-fT»+Cfl^->s ^EJtiSKft^ttiZiJ^T* ©TJb*>o. *©J:-5C 

m+cE^or^Ts, :;Tfflisns n.s kt*o*-^-j (P7.sk) 

SfcK r 3 5 K7DW-J (P 3 5 K) it* -j fflB©*EHrt£t>*. 

L»L-. ^^^/vC?3i;* v £7.7 •< A/At*)Tft©* v 2**) * a-t^Td^ 

f^t^crD ^-f-o&ztzfrfrty*) as < 5Ht$*iK£TSTt> *> 

7ot- ^— C«^jSt>©T*S^Bti3SV^ 

*-K©ffl$ri£. > Wi^ (M e t ) Steffi C IT t0lilO7o';y 

(Pro) gHSd<StBL-^3 5 K >/<?*© NjfcJS© 7 Sy»C«4, 

^Ttiipng** v -«t*- K©>^A*eyj£3- rtiftt© 1 73 k^odna 

t£* Sc»Lfc3 5 KD? V'^*ff©NjfcaS©/J>:*2 < it>3 007 5 y fit, »S L- 
< i£N£J5©#«< i<>5 0©7 »S*lo*»»£? (#y* 

^•j^^icBLT^TJ&ifco) *<-£©»£;«<. rn^ct ^Tn«il£r 

#i4-£ns^ NjESTJKJSL*: 3 5 K V><9 K©N3:3a©®fl- 

©7 5 / fillitt^Lfc^^ I'/^KT*^'?. l&mLtz 3 5 KD^w^SO 
N5fc38©7 L-L^Rtt. KttTfcftC ItntfC •bd^SiaTfc 

L^L.«^*'J -<T^ #*ifi{£^©»£© ft*©* -7* V'J-- r * 

^7^i. ( ^-fA-fi^tJfc^JOT) ©2 2*g£:tl£4 2«I3©3 K:/©£ 



35K (SfciiT. 5 K) rn*-*-irt&*ttf)Sf*T:£S < , ft*©** y 0 * 
7 < i^oro^-^-oat: >ft^^$»AT« ;4*<T8«. 7ot- 

£^K->^+*fi5«DNAt)l^aArS:i:WSf»AOfi«0^^ 

L'* *7 ^ '^©yy -^.©3^^J^S^^^^Jat5«56•B5v EP^To^-^-, 
^TT-n-K?-], fiS«Ta5>5^3 5 K->^+A^e?l|©r CTiStorfiSDN A, #3* 

as : ?-©fie?-j^5AT5^a!)©^A,^^o--y^ia{i, *»«tL r ra*T*si><7 

Ti»6. «5*(f 4-*:»Cia2*eiRr«i. 77^i K r p 1 j (fe*©^^) 
£?E*^JXg5#©£ffl©K?!L m*-*-. ->^/u£?fJ, W. X. Y*fJ:« 

r P 2 j 6^©e?5x-x^^D--^^7--f Fc*Ar*wt*»j|gcrsw 

RfH h T^Ov ^©Jg5Ug«ir7X 5 K fp3j d^«*n*. 

*oiocr7^ 5 K©»Kfc€ffit*T* ifitt^'i*■ v ;?*7 
©I^^^JXfB^ (non-essential region) (NER) tfT 

©4>©£0L;# y ^7.7 -r a-X©4>©. -tLTt>LoT0X^iiKt;^R©4j©-C 

fft^^miS^JbSA^Lnr. *©t»^iC"iNE R3:g— ©7 v /vx©fc©Tfc 
SdtS-iSt*. tfitti^^^-©NER©!SS5$-e6* v ^7.7 4 a** (fSr? 
^IS»x^*©'$'Te& 4-5 f A/7. ) ©NERi©iEa- , SfflSSti^rL4>^ , S 
a§.tNER©WS7^f--7'5 4 A-* £ TCT Kifitr^E :t £ 
3 5 Kite?- Ctl^^T^ < . -*r^T^S©i£fcU^aiSLS^©^tC 



*5) TftO« -tL.T5IS7 ^ a- 3. ( F P V) (C£->Tl£. NRDC©^'V^ 
*r»asB^HSl2 2 2 0 9 4 1 A (* *:3:MiE©P C TBKi>KI3RW 0 8 9 / 
1 2 6 8 4 ) CEi£$nTt>««i;6^i2«£U^jtJS©*ftigL ( 1 TR ) «©?^ 

^•A* I T R *PlZhZ>&-£lt. 2 3 t-*— ©fl-JRae^*^ v ^ A,7.©*rV 

QlZ&)lz:t&K < t *,fflHat(ffl»3lcSN ERt2.iS5T^^ < . 7ot-^- 4 

■> ^ * A*y«s ic^iDNA A'l^^ ^j^s^©*^4»Asns^#-f)«^fnia 

0SSB*C^C (£6l 0 0 0 bp ©BfifU^fi?*!. T^^^N E Rfi?tJ£fig.ft© 
fti : 

( 1 ) fflt^I*rtt§ift5L:& < liJi£* , :tf v ^ * 7 ^ A-x>rV -£.©?»— ©C?d ; 

(2) *v^A7^^xy>'-fc©#^"5I^S# (NER) ©&*7J©S#©4>« 

( 3 ) 7ot-^-DNA : 

( 4 ) e^Tse^ocro^-^-cts^s*^ r £ t> 5 

( 5 ) >^-f/uK?!lDNAi:7 l/-i.*^-tfcft«DN A : 

(»£L< £5&iC 5 A £ L-T : * v ^ * 7 <f a,^ iig^T 
■*-A-) : 

(6) fflK©NER©2#S©S^©»4»C3bSfie?fJ :±»*«tc; 

( 7 ) ffiHe*nfi»^^^jnc--fi v?*7*a,*>tv i©«-©ae?L 

K?9 ( 1 ) iS«fc!7 ( 2 ) t£ifi!-rUt>J??«©<>©TK^ < . ( S ) Jb'«fctf (7 ) 
T3b*. ^IS^^^A-CStBrnR NA©^tZKrttBA-t)LTiao. 



HE 7 * 7 ? * ^ftiTSi -3 iflmi* vn9< **T9 ? 

*U£»Lfc3 5 K D VV^y/^K07$/S$Bt£T4/:»^ f LT/S 

3 5KD.fj -t-r* rraae^flDftMattigofeftc^a 

( i ) *7J*>C3 5 KD#'J -^T* K$«SLT, 3EStS383©m R NAi^KttS 
F*3T^fi2Lfc*'J F©*>*£3 5 K ite^OSfc^iSflET * 5 faflLY#£tt 

Cii ) *7 9 * — 7 *3 4 n*7.G>*f J i C9£*(C6*T*l^ < -?:ir©**S© D N Affi 
(fi) BK*E±U^/h$t» (2.2 k b) DNAfj^SL. tODNA fi£?d-£ rfe 



5-504253 (4) 
Tv«**-;-crtr ©«?i * ftgr i;4 $<?iec * 

7?*-77 A-*©'J A*- (Lister) < A*=JCT*> S. 

7**"» (RK)Bl5i:*©')^UA5Saa*T, 7 "v<**J!J0;LTr^ 

i5^ra»caiit^isi»i; yaaffi*aaB«iUT^cis* (pbsi t-h* 

7 v r-r y (Whatman) DE5 2 CD* ? *>' i + n,7 S;xf* 

■t/i/a — 7. (DEAE cellulose) A tyJlfti'OT ^^^-c 
at-fc. flhOiSALfc^ >/^tWtttfc'tf©3 5KD5 ^'^KoafiS 

U (Lister) SR©') ^^TSSf-t^Be^^mR N A 

W. ? 'J — y K ( D. W. Cleveland)^ J. Biol. Chen. 
2 5 2 . 1102-1106 (1977) CteiSS ft* * V -7"* y K (CI e 
v e land) Ojfift^fflv>t, CiX^© 1 -7 ( I P a *,*.*:) 

7?*-77 4 n,xe>>f; J.©«*S&#£ft:*T£DNA©Sitt-C/W 7* 'j 

B. M. *<9 — ~J y ( B. M. Paterson)^. P r o c . Natl. 
Acad. Sci. USA 7_4_ 4370-4374 ( 1 9 7 7 ) ©WfjII 
t»fc*ID©je«lT^ *«©JUjL4.IB8rfrB*f.fctfG (01 ) #3 5 K80lg{* 
©ffliR£ffi#L^:. 0 v--y7L^?7'8in£T* hti:>:^<int. Sh* 
-t < BttJBll,, **lt*>£3 5 Kifl£?©K?4£^L-l 2 k bO Bam H I *f 



^i^::^ToOT, SS^-?^^©y/^3^0 3 5 Kit£^a*5 f 

? xtt^HA.fc"S^:;a!l=Lr:5eflSoaf)SLe?0**L. * LT^O H i n d 
IB (H) »ifi-B»J:^C©(ai«*$ n-ri*4. fi^^Stf^ 3 5 Kite? 
(^ED^-Pttr; ) 08tt*BSi,ft 2 = f-Oi 2 k b g) B a m H 1 (Ba) *i 
«fc g S a 1 I (S)Brft£^T. r Ss j irS_LiIt-( F?*T. 

3 5 Kite?©? ? u^-» Kgyg 

^±^1 2 k b O B a m H I fe«j:l5 S a 1 1 Sfr. a>.£L tf S a 1 ! ^ ^ h ©T 
j£tt3 0 0 b p 0DNAfi?!*-/f^^->fl^ y^ — 5^ — > * y£^^T 
ifeSL.. T^^T. (fi£?9 1D NO: 4). 



CS31mZ0ACC CTAATTGCGC C0ACCAGCA7 CAACTCACTT CTCT7CAT7A C7ACTGTAAA 60 
Bam ril 

CACATATCCA CuTTCTACSA AAGCAATTAT TACAACTCAA GTCACACTAA CATCCCACCC 120 

&AGAAGCGAT TCA7CTACGC GATAATAGAT CATGGAGCAA ACATTAACGC CGTTACACAC 180 

TTACrrTCAA cagtatacca aacatagtcc tcgtgtggtc TATGCTCTTT TATCTCGAGG 2«0 

ATACGTAA7A ATCTTGA7TG TACACGATCA TGGAACGA7T GTGCAACAGG TCATA7TCTC 300 

A7AA7GT7AC 7CAA7TGGGA CGAACAAAAG GAAGAAGGAC AACA7CTACT 77A7C7A7TC 360 

ATAAAACATA ATCAAGGA7A CACTCTCAAT A7AC7ACGG7 A7C7ACTAGA 7AGGT7CGAC 420 

AT7CAGAAAG ACGAA7AC7A 7AA7ACCGGC TTTCAAAA7T G7AACAACAA 7G77GCCTCA 480 

TACA7CGGA7 ACGACA7CM CCT7CCGAC7 AAAGACGG7A TTCGACTTGG 7G77TGAAAA 540 

CAGAAACA7C ATA7ACAAGG CGGA7GT7G7 GAA7GACA7C A7CCACCACA GAC7GAAAG7 600 

A7C7ZTACC7 A7GATTAAAT CG7TG7TC7A CAAGATGTC7 C7CCC7ACGA CGA77ACTAC 660 

G7AAAAAAGA 7AC7AGCCTA aGCC7AHA AGGGACGAG7 CA77CGCGGA AC7ACA7AC7 720 

AAATTCTG77 TAAACGAGGA CTA7AAAAC7 G7ATT7A7GA AAAA7A7ATC A77CGA7AAG 780 

A7AGATTCCA 7CA7CG7GAC A7AAG7CGCC T7 AAA GAGA 7 TCGAA7C7C" GACACGGACC B40 

7G7A7ACGG7 A7CACAGC7A 7C7TAAAGCC A7ACA77CAG ACAGACACA7 7TCATTTC"- 900 

A7CTACGACG A7CTCAAACC CG7ACGCAGA AA7ACG7TTA ACTAT A'CG- T G7GGAAATT 960 

AA7C7GTA7C CCGTCAACGA CACA7CG7G7 AC7CGGACGA CGACTACCGG 7C7CAGCGAA 1020 

7CCA7CTCAA CG7CCGAAC7 AAC7ATTAC7 ATGAATCA7A AAGACTG7AA 7CCCG7CTTT 1080 

CG7GA7GGA7 ACT7C7C7G7 CC7TAA7AAG G7AGCAAC7T CAGGT7TC7T TACAGGAGAA 1140 

AGGTG7GCAC 7C7GAAT7TC GAGATTAAAT GCAA7AACAA AGAT7CTTCC 7CCAAACAG" 1200 

7AACGAAAGC AAAGAA7GAT AC7A7CA7GC CGCA77CGGA GACAG7AAC7 C7AG7CCGCG 1260 

ACATC7A7AT AC7A7A7AG7 AA7ACCAA7A C7CAAGACTA CGAAAC7GAT ACAA7C7C77 1320 

ATCA7G7GGG TAATC7TC7C GA7C7CGA7A GCCA7A7GCC CG07AC77GC GA7A7ACATA 1380 

AACTGA7CAC 7AA7TCCAAA GC-ACCCAC7 7TTTA 7AG7A AG77T77CAC CCATAAA7AA U40 
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TAAATACAAT AATTAATTTC TCCTAAAAGT ACAAAATATA TTCTAATT7A TTGCACGCTA 1500 

AC^ACT ii^A TCA T AAAGA ACAGTAC7CA ATCAATACCA ATT ATG AAA CAA TAT 1555 

hit Lys Gin Tyr 
-15 

ATC CTC CTC CCA TCC ATG TGC CTC KT, G?> CTT CTT *TG CTT GCC ACT 1603 
lit Val Leu All Cys Net Cys Leu Ala Ala At* Ala Htt Pro Alt Ser 
-10 -5 » 

CTT CAG CAA TCA TCC TCA TCC TCC TCC TC TCT ACG GAA CAA GAA *>C 1651 
Ltu Gin Gin Ser Str Str 5«r Str Ser Str Cys Ttir Glu Clu Glu Asn 
£ 10 15 

Cial 

AAA CAT CAT ATG GCA ATC GAT GTT ATT ATC AAA GTC ACA AAG CAA GAC- 1699 
Lys His Hts Mtt Gly He Asp Val lit He Lys Val Thr Lys Gin Asp 
20 2S 30 35 

CAA ACA CCC ACC AAT GAT AAG ATT TCC CAA TCC GTA ACS GAA ATT ACA 1747 
Gin Thr Pro Thr Atn Asp Lys lit Cys Cln Ser Val Thr Glu lie Thr 
40 45 50 

GAG TCC GAG TCA CAT CCA GAT CCC GAG GTG GAA TCA GAA GAT GAT TCC 1795 
Clu Ser Glu Ser Asp Pro Asp Pro Glu Val Glu Ser Glu Asp Asp Ser 
55 60 65 

ACA TCA GTC GAG GAT GTA CAT CCT CCT ACC ACT TAT TAC TCC ATC ATC 18*3 
Thr Ser Vil Glu Asp Val Asp Pro Pro Thr Thr Tyr Tyr Ser lie lie 
70 75 80 

CGT GGA GCT CTC ACA ATG AAC TTT GGA TTC ACC AAA TGT CCT CAG ATT 1B91 
Gly Gly Gly Leu Arg Met Asn Pht Gly Phe Thr Lys Cys Pro Gin He 
85 90 95 

AAA TCC ATC TCA GAA TCC GCT GAT GGA AAC ACA GTG AAT GCT AGA TTC 1939 
Lys Ser lie Ser Glu Ser Ala Asp Gly Asn Thr Val Asn Ala Arg Leu 
100 105 HO 115 

TCC ACC GTG TCC CCA CCA CAA GCT AAG GAC TCT CCC GCG ATC ACT CCT 1987 
Ser Ser Val Ser Pro Gly Gin Gly Lys Aso Ser Pro Ala He Thr Arg 
120 125 130 

GAA GAA CCT CTT GCT ATG. ATC AAA GAC TGT GAG GTG TCT ATC GAC ATC 2035 
Glu Glu Ala Leu Ala Met lie Lys Aso Cys Glu Val Ser He Asp He 
135 140 MS 

AGA TGT AGC GAA GAA GAC AAA GAC AGC GAC ATC AAG ACC CAT CCA GTA 206 3 
Arg Cys Ser Glu Glu Glu Lys Asp Ser Asp He Lys Thr His Pro Val 
150 155 160 



CTC CCC TCT AAC ATC TCT CAT AAC AAA CTC ACT TAC GAA GAT ATC ATC 
Leu Gly S*r Asn He Str His Lys Lys Val Ser Tyr Glu Asp He lie 
165 170 175 

GCT TCA ACC ATC GTC CAT ACA AAA TCT GTC AAG AAT CTA GAG TTT ACC 
Gly Ser Thr He Val Aso Thr Lys Cys Val Lys Asn Ltu Glu Pht S*r 
ISO IBS 190 195 

CTT CCT ATC CCA GAC ATC TGC AAC CAA TCA TCT GAA CTT CAG GTC AAC 

Val Arg He Gly Asp Htt Cys Lys Glu Ser Ser Glu Leu Glu Va) Lys 
200 205 210 
5jII 

GAT GGA TTC AAG TAT GTC GAC GGA TCC CCA TCT GAA CCT CCA ACC GAT 

Asp Gly Phe Lys Tyr Val Asp Gly Ser Ala Ser Glu Gly Ala Thr Asp 

215 220 225 

Oil 

CAT ACT TCA CTC ATC CAT TCA ACA AAA CTC AAA GCG TCT CTC TGA 

Asp Thr Ser Ltu lie Asp Ser Thr Lys Leu Lys Ala Cys Val 

230 235 2«0 

AJCSfjAACT CTATTCATCT CAAATTCCAT GAGTAGGCTT AATCCAACCA TTCACCCACA 

CCACCAATTA AAAAACTGTA CCGGACACTA TATTCCGCTT TCCAAAACAA AAATGTTCTT 
AACTACATTC ACAAAAAGTT ACCTCTCCCC A CTT CTT CTT TTTCTCTCTC AATACTGTCA 
TACCATTATG ACA CTATTCC TATTCCTATT CCTa , I I LL! TTCACGGTAT CACAAAAATA 



2131 



TTAAACCTCT TTCTGAT 



Note : 



2320 
Z380 

2440 

2500 
2560 

2577 
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lfc«©BriCD.t»C I a c Z*>J:& t a t ilfe^-S 3 5 KiEG-f © AT CB 

P D3 5 l£ B a J P-CTBItLT. 0 »T¥*^aSi LT. *L 

T S c a I TS#ifl{fcL.fc. BLa_LD/-3r>Tfrj£Lfc¥*3Ea6^*6£S 3 5 
K (R) E*t p AT 1 5 a^Jr^ATCSatta 1 8 b P-Lt£©S^_a 

I 1-T»»t3« 3 5 K (L) fiMtC-DNABrK-iTA-o-xV/i-^^lu 

? h ox«/-> 9 ^cj: ^zmauTv (E?3 id no : 6 ) - a c 

TCAATCAA TAGCAATTAT CCATCC^7'fy->s^U 
P D 3 5 6 *ft«L£. CfllC^T B a m H 1 -M ffATC^ K y©T <'T 
i5E^f^SCii>«"5JGtCO. pD35l*©3S Kit£^© NJfciS* 3 - FT S 

E^g^cti: ii^ic-,^. atcd Ky©i«ofle?9irsitCLc 

SSftfc. Sf L <fT)£Lft B a m H I «M h 1 ac Z^g ta t 
3-KTc Ba m H I D N ABr#£ ft * C»A LT. **vF*ip D 3 5 
tfp D3 5 6/C AT^taSL,*:. :n^oaS«5C7-*-ilfc^K7U-i 
*^»*T«^$*fc 3 5 Kit£^©ft*0©ATC3 KyHC. 

2 -3©-*-*-it£?-©. 3 5 KKB^-f *) ~!7*f- K©ft*JJ© 2 2 ©N;£3© 

iO*-»tBKOB^KC'«;^-««IBT5fc»C. 3 5K ( R ) K£i|£> 
J:L C P AT 1 5 3 ?^Cp D 3 5 6 O Eco R I feJ:Cf B a m H I Sfi)t£. 3 5 
K ( L ) . 3 5 Kro^-^-fe^J S p h 1 «J:L C B a m H I ©f£53fc:S©fc 
St'J^^^utf-K'J yis— g)#ST? S p h h ©TiiE^ — 

?0 (7iyS-l 0-5. B a m H I *4 »-©ifi) *£C*flME<*©<-H 'J ^T**- K 
*a- KTSKFH (fi*7J©7 75/8) ©— S*£t/P C 6 2 © E c o R I aV«fc 
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c a t gjfr*St|*:CP D 3 5 8 *©Sr L < L, £ B_a_m H 1 *H h^flAL^ 



?*H¥5-504253 (6) 

tnfti77X 5 r p D 3 5 9 Jb-J:7p D 3 5 8 / C A T-fcffffiL?:. 
*7?^-=.7^a,*©T KJI£-?-3>^©a t? N A ©jf A©,^r>©tfltex 

a4 0WttBT^L^r7X* K©JftS^^&rSit. 3 5 Kmt-f- 

^JXitfi?) iI£^£^©*A*^IEiCT**fl»*^*-*«KL.*:. &©E 
H©y jar * c£ : AATTCCATCC 

C CTACCTTAA 

tuszov — *r-7* s kp v 3 2 *©TKit£^ffic&iT* e_c_o 

R I *-f ^HATili^^TBamH I *t 4 (-MAU P V 3 2 1 £ ft 
fitLfc (pV32CU^- (Li ste r) SttODNAO H i n d g©KBt 
mt'PAT 1 5 3 : WRJRtt©*V iO«ET figrfrCT Kit£?£ 

*C) . 3 5 KTot- ^-aViEFBMHMl'j-cr*- K©N3fc2S©4 27;/tt 
( 4 2 a a ) £r) — KTSE?!^9ffio p D 3 5 1 ©t*j2 7 0 b p© B c 1 I aV 
^L' B g I BBffrg, B a mH I ©c a t Brfr£ £ *>:c» pV3 2l©TKit£ 
^5©^©«f^efr«U^JBa_mH I F^fALf;. w©«rU*tttft;l-<* 
^-pV 3 2 5 C. 7?fi7CirV X©T Kit £^£4^©* x©fc»i^ 
3 5 KTn*-^-©»aTT3 5 Kit£^*»*MT c a i it£^©N5fc 

*©4 2T $ /fi^ctt^^pic^rsT ^©^^^ts-^^^t;^. TK 

(L)*J:?TK CR) CT KilK^ ©£*;«*# «>flB#*<frC-7 9 *-T © 
D N A©Bt>t"© ZiTl>4. 
_fc© p D 3 5 1 © B c 1 H I aV«fcCF B a m H 1 BrM'tr. 1 1 K7?f-7ro 
(PI IK) ipSCB (p SC8C7?fi7 0TKa»lA«WBKlB 
UTS 1 1 K©V V»lsrD^-^-©BqaT©X^_c Zt^f ; ^-t-? ? 

f- -f (S. Chakr aba r t i) Mo I, and eel 1. Biol 
A. 3403-3 4 09 (1985) ) © lac Z iB£-?-£©W© B a m H I * 
-f h~-*>*fAL. PSC8/35 ltffSL^;. C©7*?*$ KC3 5 
**'J ^T-J- K©N£!8© 4 27 ;/a^3-KT^DNA^^fc I ac Zil 



3 5 Kro^-^-fiflitfJitfATGrafcci Ky«#Clt1Sffl©*-t y 
^-P D 3 5 6 ©^l 1 7 0 b p © Bel I »«fcg B a m H I SiM'^. p V 3 2 I 
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ttta- KT5E?<**tltl5f©A-fe v ^?^- P D35B©ft2 3 0 bp© 

B c 1 I £> «£, !. c Bam H ! &K%<?*2 2 1 ©T Kil£?-£©4>© B_am H I 



h^?D--^/i,tpV 3 2 9 ^fTJS B a m H I © cat gfrgftC 

3 5 K7c^-;?-fi^L r 2 2 7 5 ygOy^t^KM*:- KTSE??©T« 

© B a m H I * -f u-lS^^T^Al-, 3 3 1 ^f^JSL.^. 
p v 

V ytt*/w^^i-rttRS*fcr7^ 5 K p D 3 5 7 i>^L f P V 3 2 7 ( 3 5 

-Ttl3 5 K^^t'TKiie^ff^^ffA^nTV^ ) ^ ^-7'5 ^ 

/UXOSR'J (Lister) ?35*-frt C V - 1 CflS^ h 77X7i 

Lit ; V v h (Mackett) J. V i rol. J_9 . 8 5 7-864 
( 1 9 8 4 ) : -9- - ^ ? y<9- 4 (Chakrabarti) Mo I. Cel 1 
B i o I . |. 3403-3409 (1985)). 

3 5 Kitir^ffSf-STKite^ * (*rv-F*iV 3 5 7 fcitf V 3 2 7 ) iC 
3 5 KT J^-5-©gfflTiC3b3 1 a c Z^^L'tatt^-? ^ 0 -X? 

^SLt. J_a_c Zifie^ti. V 3 5 7 *V i ©R^©i£i£Lfc5feS©ttigL 

v 3 5 7 i:saifcBI2£. tgi£4>c fcffllfc© ft & St±i'© 
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fc^^35 Kro*-^— licZam^ttSi ?v;^V 3 2 7 2 
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5 — L 

*«*a ELISA CIT Sfe 

■ l CAT *>rf»ff/2x 10* SB Ttf^tSn^>c»i7i^J-*CDo sole 

/2 xio* ae 





SP 


CE 


SP 


CE 


V328 


0.138 


65.50 


1.335 


205.150 


V331 


2.000 


2.60 


8.825 


1.420 


V325 


2.930 


1.85 


0.975 


0.343 


V35I-CAT 


3.400 


1.00 


4.095 


1.350 



i£:*X$taWE» (ELI SA) fccfcL'BWfgttOx— *i£S5ffl©»«A^ 
*Et£. KS&**6i*!a<*e<Z«U aB8*©tgfc (SP) 

ttSH©^ * -f^Tfe* V 3 2 8CftiZ>^ * biZ&trtZ & < CCAT^ 

V3 3L'V 3 2 5*fJ;?V3 5 1 -C ATi<iSS*L£ 
aB*£«*U:9t>*€*>*<$HtfSftfcC£:&<*l (ELI SA 

©eiffti) . HrtSC^fflOKK^ifitiCATCDWSEfSttCDW^^t:. ft 
STSifittO^i:. V 3 3 1 . V 3 2 5*fJ:?V 3 5 1 - CAT^SL- 

^aiST^^afsns^ v 3 2 e^BSL-fcaBTKaiartciaszid 5 ^ 

->?t. 3 5 KDl!ME*#V^Tf- K0N3feaS**2 2*fiC?4 2©7 5/fif*# 
L'Hrft-K««gLo*->^+/i«Mt**, < ©a&f*3©C AT* 

V 3 2 5*>«£IFV 3 5 1 -CATIDtlTiCAT^y/^KKV 3 2 BO££ 

rs <>©<£ rn><5v\its£ (r^BCAT^^^Sn js^oo) *^ti 

tz*>Ot£&ZC AT? y/^IfiiJ:^?** L-T* 
ffj#©* yK^»^tJt80©ttan3&«ec*fcK>T*%-5 £*tA£ftfc. e£ic:i 

CAT^yA ? f^3 4- 3 eociarcNcte^LTieaoi'tai^igwA^jtEii 
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Ofe&BttA so— Cln-Th r Z £tZ&m L lOfiSf r?. rT 

(CE) CJstr*TCATt£te£Meu:t. 





CATStt 

CATgfe 

SP 

+T -T 


- o mo 
♦ T 


1 e/2 X10* 0B 
CE 

-T 


V328 


1.16 


3.01 


2328.30 


2573.60 


V331 


155.30 


51.78 


171.80 


16.00 


V325 


338.40 


12.50 


199.20 


7.40 



a **-a^-f >yoff5T (tT) z^xu&zzt (-T) tbbcss** 



*Bift (SP) *»«fc!?aBrt©ttai9j (CE) WTCATiSIS^ 

Jt2©ttmti. f 4 -*7-(i/yt:V3 3 l*>\£tfV 3 2 5C«£^t*S3*i 
$ CATStt©7k»*±£$***<. V 3 2 8C«t«t©i:o^TK±mC 

$*5Ci*? ^/^S^A<*L^. Lfci^TV 3 3 1 *J;ZFV 3 2 5lC«t 

">^^^J;-,T£E$ft*CAT^v/^ JTO«t£ii*fiTr -JBtT *. 

V 3 3 1 &JiIfV 3 2 5 A<SSSL^ae^T-?-A-*^-f ^V0ffSTTtttb$ 

nsaBartoi£ttd<timr4 c ±t£. BB&rt©»»?gtttr5H4t©£S*T-att 
ca tifffr^m. fjjy^^^am^g 

7 5 ;8©fflI3 4 - 3 6CONC«^rfi«0{-fflDO=JCtt— ?tDffi«A s n 



-Cln-Th r*Mr£T*fc»(C. _c_a^iI£^Ct*RttiCSS*£l*<££ d $ 
-tfc. 7 5 -/ttA sn-34 Jb^L'T hr-36 ^EITOJ: 7 C * n-FttC 1 n 
feiffVa ITl»Lfc. c a t jflfe^^l- B a m H I Brfrf T Z 
1 9 U (7 t >7 (Pharmacia)) ^tr^D-i^/f:. Z. 
©rn? Kp T Z 1 9 U - C AT©ff*-*aDNA©flfffl*XIBBffiKTC 
1 -v/uA-7T-xi L-T^r-^'M 1 3 K07 *fflt'T»^L^ [ 5- 

F (Mead) <i. Protein Engineering J_. 67-76 
( 1 9 8 6 ) ) . U^vftsaS (T««3l^fc> 'J ? V** 

V (£?<! ID NO : 7 ) : 

3' CCTCTTAC AT CGATAGTTGT C C AC C AACTC 
CACCTATAA 5' Z&l&LtZ. t^t-X(Sajf rs) 
^a^-fy (Eckstein) ©* * * o z — ^ffll'i^CL,^^-, 
T^_a_LDNA03S*SERe55£SifC-9^ ( 1 9 8 9. ^y/^fOlS^t'^ 
T : 3tfflWC^£ (In Protein FunctionrA Pract 
icai Approach), p 2 1 9 - 2 9 5. ^H^ICreigl 
o n ) £<£Sffi3L, T. E. I R LUiSu i"v;^7r-K). A s n - 3 4 £ 
C 1 n^: f T h r - 3 6* V a I tfr^ 
5 K (pTZI 9U-CAT1 4) £ D N A :? X y :> TSt22 L- 

p T2 1 9 U-CAT 1 4© B a m H I grK-J:©5ggjgR$-fr:t c a t it 
EL,t^fS]TtaSi?L^^^-p V 3 2 6 P V329*^^°-- 

v 7 LT , -E-n-^Tir-? 7.5 K p V 3 2 8 - 1 *> «fc:5 P V 3 3 1 - 1 0 *t>«L, 
fi. 3 5 KTo* — *fj:E5N5Eafi0 4 2 7 5 /S8t3-KT6fie?J«tt 
P 03 5 1 ©tfj 2 7 0 b P O B c 1 1 x>«j; ? B g 1 0 ttfr p T Z 1 9 U - 
CAT ! 4 HOBajnH I C5S»i£R$ -tr ^^_a_Lffifr i i t> £ p V 3 2 1 © 
TKiBG^S-vlf A^Tr??, 5 V p V 3 2 5 - 1 1 *tt*Lfc. NC^tfc 

?a5KpV 3 2 8 -L pV33 1-1 0 *»iL c P V 3 2 5 - 1 1 U-t+i^ti 
PV328. P V331 &£L<p V 3 2 5 >HL;Tfci. ^«it»5-e/c^_a_L 
«Bft«Sl£Uf- (Lister) <OY J MOT Kilir^ff ^ffll^^4§»^ 



«fc -itiALw -€-LT±C£if L^.t-jCjatt^^ n>-x V 3 2 8 - U V3 
3 1-10 JsiCFV 3 2 5 - 1 1 *««L;t. 

^_a_iit£^©fll»«9*^Cifi*i^ B H Ka3SiOS£$-ttT. 

<ift*J:^BBSrtOC ATfStt* 1 8 l?ra©ffiS<*C#8f L.-t. ISmtX3C^ 

T : 

g«jff»»-fr^ c a t if E^ S-t^ ^ /ux©^gf 
CATS!* 

+3 4 fax 7-t^-/t'fl:*n?i^ 07 — 7*— 3— JU©n mo I e / 6 X10 1 QS8 
SP CE SP CE 



V328 78.300 

V328-1 0.145 

V331 57.700 

V33M0 0.038 

V325 35.130 

V325-11 0.058 



10214.20 
160.00 
57.30 
0.56 
40.10 
2.13 



45.020 
0.037 

230.490 
0.017 

650.630 
0.019 



4323.700 
55.840 
713.900 
0.358 
838.440 
1.038 



£ : f^-*v^ >y©ff5Ts?:^?R?STTfflSSCS5$fC, BS&*0ig 

ts p) *»«£^aBa^©ttaj«9 (ce) cjs^tc ATSiit3it»/:. 

V 328-1, V 3 3 I - 1 0 JSJrCFV 3 2 5 - 1 I C-t tl5 C A 

i£^**-*-7-f ^>©?¥STT^*ft^ < Z©£ffl©aBS^G>W»C!cfr«0fc 
»CCni,©'!J v KT* C ATSttti^-WSiPL-fc^-j^a^^. C 

©SE)R©»#ST?. a,^V 3 3 1-1 0*>«i^V 3 2 5 - 1 1 C«t-,T5£ 
5l$n6^*SER^-e-fcC AT? (V33 1 ±>«tCFV 3 2 StCJ:-, 
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«ffJES£*«LCi*. :n^OT s/ttoa»^v 3 2 8 - U v 3 3 1 - 
i o*«tff v 3 25-11 i»<j- rr*c AT£D^(w^tsn©^m«iPt,?i&« 

; Lfc;i^SB?ni (X 3 ) . •5^^V3 2 8 -K V 3 3 1 - 1 0*\£ 
JV 3 2 5 -! 1 &5ttS.T oJ^KRat* CAT 9 >'^J©IC^.f*ER$ 

$$*TLIi«t?CJli« (**£<i8tS4><C?^©a*©ft©) fc©©. fcH 
ttCSSffffHti-fc^T. 5J-i*f$ns C AT©tea©ttSn£EitT*£ Zi*±o 

^K?9t LT«S£TS Z tt>£ T J*tibto7 * /a^«T5 9 *'<9 

-fry v ^/<^K«5j-i^©ft:ftoi5B-£(s*s-e5©T. i-?©rass** 
**:it:o8«a*L-:i'*. w ©E?iJ3ES#S©»*-E (EPCKS, * 

ffi. E*) ©R3KI>L<Kfta«*^r«:»C*PCTas»tc:ilDi^*t^. -fi 

mr»©ffl«-i£*ffl©*caffls*i*. 

( 1 ) 

( i ) ttiHX y^ybx -.'ty-flr. 7—*}4VY 

y 9 — /v— f 

(u ) £9l©*fr : V9*^7*> 4 n^©--KU -sT* K©->^-f KT 

4 DN A 
( n ) E?S©8 : 7 

(iv) 3tt5fc : v . 1 4 R. 2 2 0 0 0?uyVs& 



*). 7-'J > r v. ,*->i 7 , 2 2 0 1 

(v) 3 vtr»-^-ttco=Jt£S : 

b 

( A ) ff(fc -.74*9. i250f. 3 6 0 k> 
CB) 3 : i BM PC/ATSSi 

(C) t«tu-7^^^^yj.:MS-D0S 3.2 
(DJ V7^*7:7-K^-7*;i- ASCII 7r-(A-7f- 
v r 

(vi) *^H©-F-^ 
(A) 

( B ) £«B 

(O 

fvi) 5tffliU»©-r-* 



(A) £»* 

( B ) £8B 

(A) 

(B) £«B 
(vi) ftItA©«« 

(ix) CfSOfltff 
(A) *s 

( B ) 7 T v ^ * 

(2)aewiD no. 

( i ) E?«©*H£ : 
(A) S3 
<B) *-(T 
( C ) x (■ 7 > F 
(D) renv- 
oi) *e« 

(a) nvtm 



PCT/CB 90/ 

CB 891580 7.3 
1 9 8 9^7^1 IB 
u*- + n>K C. K 
CKfSN o. 



&tt*^2 9 0 0 9 



( 7 0 3 ) 8 7 5- 
( 7 0 3 ) 5 2 5- 
l©ftffi 



0 4 0 0 
3 4 6 8 



2 07$yttC*»DTS6 0«5*f 



(iv) »t$ : *v *<rf- K©aBS«©i§a*^tE4="*'5>^+^fie 

FTo DNAAfiL'^afSrt-S.-ffU K 

<v) ae?? i d no. i : 

ATC AAA CAA TAT ATC GTC CTG CCA TCC ATG 30 
fie L Lys JI* Tyr He Val Leu Ala Cys Ret 

-15 -10 
TCC CTC GCC CCA CCT CCT ATC CCT CCC AGT 60 
Cys Leu Ala Ala Ala Ala net Pro Ala Ser 
-5 1 
t 3 ? E?H D NO. 2©1ffj8 
( i ) £?$©**!* : 
(A) 

(B) 94? 

(D) V#oi;- 
( ii ) fi« 
(5 ) SttS 

(iv) **** 



(D) r **o->'— 
(ii) £iS 
(is) 3S«iS 
(iv) 77^^!' 



:2 0 7 Wfi 
: 7 5 Jl&m 

i*) 9 * -7*2 4 ') X9—Jrt& 

:7i??-77i^A. 'J a5-^R 

ye 

(v) E?<! i D NO. 2 : 

.let Lys Glo Tyr He Val Leu Ala Cys net 

-15 -10 
Cys Leu Ala Ala Ala Ala flet Pro Ala Ser 
-5 1 
(4 ) g?U D NO. 3 OWW 
( i ) «??©**« : 

(A) E?*©££ : 1 47i/fi 

(B) E?9© 9 4 7:71/ fi3S£?9 



: tttf 

: V 9*-7*3 4 )i>7.V> 3 5 Kift£?« 'J^5-^fic 
: 7 9**7*3 4 JU^© 3 5 Kitted 'JX*-^fi 
:7^^-T^^/ux. 'J 7.^-S«t©3 5 K 
©N jfeS©7 5 y SIS5 4 - 1 7 
(v) I D NO. 3 : 

Leu Gin Gin Ser Ser Ser Ser Ser Ser Ser 

5 10 
Cys Tbr Glu Glu 
15 

fa) EMI D NO. 4 ©W« 
( i ) C??©*MS 

: 2 5 7 7 

: S2EE^iIfcJ:^«ETS£BE?!l 

: 

: *r / 1DNA 

: T7 9^-7 4 i^T.. *}7>9—Jk& 
: V 9 *-7t) 4 l ) InfX 

:7^fi7-5^^DNA. *J A^-SK©i£{a5feaa 

tftoi5L©77^»- r. 3 5 Kae^^t- (yy 

i30 23f-) 

(v) 1£K : 1 5 4 4 6-^2 3 1 7*A<3 5K.*'J -^7f K£ 3- 

FT4 

(vi) E?q ID NO : 4 



(A) E?g©£$ 

(B) K?90^r 
( C ) x r 7 y K 

(D) r-#Di?- 

(E) fH-9 4 7 

(u) effl 

(m) 5?HdEl 
(iv) »tt 
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CSA7CCGACC CTAATTCCCC CGACCACGA7 GAACTCACTT C7C7TCAT7A CTACTGTaAA 60 

cacatatcca ccttctacca aaccaattat tacaactcaa ctcacactaa catgccaccc 120 

cacaagcgat tcatctaccc cataatacat catggagcaa acattaacgc ccttacacac 180 

ttaccncaa cactatacca aacatagtcc tcgtgtgctg 7atgctctt7 tatctccacg 240 

atacgtaata atcttgattg 7acaccatca tccaacgat7 g7gcaacacc tcatattc7c 300 

ataatcttac 7caa7tgcca ccaacaaaac gaagaaggac aacatctact ttatctattc 360 

ataaaacata atcaaccata cactctcaat atactacggt atctactaca tacsttcgac 420 

ATTCACAAAG ACCAATACTA TAATACCCCC TTTCAAAATT GTAACAACAA TGTTCCCTCA 480 

TACATCCCAT ACGACATCAA CC77CCGAC7 AAACACSGTA TTCGACTTCC TCTTTGAAAA -'540 

CAGAAACATC ATATACAACC CGCATGTTGT GAATGACATC ATCCACCACA CACTGAAAGT 600 

ATCTCTACC7 ATCATTAAAT CCT7CTTCTA CAACATCTCT CTCCCTACCA CGAT7ACTAC 660 

GTAAAAAAGA TAC7AGCC7A CTGCCTATTA AGCCACGAGT CATTCGCGGA ACTACATAGT 720 

AAATTCTG7T TAAACGAGCA CTA7AAAAGT GTATTTATGA AAAATATATC ATTCGATAAG 780 

ATACATTCCA TCATCGTGAC ATAACTCCCC TTAAAGAGAT TCGAATCTCC GACACCCACC 840 

TGTATACCGT ATCACAGC7A TC7TAAAGCC ATACATTCAG ACAGACACAT 77CA7T7CCC 900 

ATGTACGACG ATC7CAAACC CGTACCCAGA AATACCTTTA ACTATATCGA TGTGGAAA7T 960 

AA7CTG7A7C CCC7CAACGA CACA7CG7CT AC7CCGACCA CCAC7ACCGC TCTCAGCGAA 1020 

TCCATCTCAA CG7CGGAAC7 AACTATTACT ATGAATCATA AAGACTGTAA TCCCG7CTTT 1080 

CGTGATGGAT ACTTC7CTGT CCT7AATAAG GTAGCAACTT CAGGTTTCT7 TACAGGAGAA 11 40 

AGGTGTGCAC TCTGAATTTC GACATTAAAT GCAATAACAA AGATTCTTCC TCCAAACAGT 1200 

7AACGAAAGC AAAGAA7GAT >CTA7CATGC CGCATTCGGA GACAGTAACT CTACTGGGCG 1260 

ACATCTATAT ACTATATAGT AATACCAATA CTCAAGACTA CGAAACTGAT ACAATCTCTT 1320 

ATCATGTCGC 7AATGTTCTC GATGTCCATA GCCA7A7GCC CGG7AG77GC GA7A7ACA7A 1380 

AAC7GATCAC TAA77CCAAA CCCACCCAC7 T777ATAGTA AG77T77CAC CCA7AAATAA 14*0 

7AAATACAAT AAT7AA7TTC TCG7AAAAG7 AGAAAATATA TTC7AA7TTA TTGCACCGTA 1500 

AGGAAGTAGA AT CAT AAA HA ACAG'ACTCA ATCAATACCA A7T ATG AAA CAA TAT - 1555 

Het Lys Gin Tyr 



ATC C7C aG CCA 7CC A7G 7GC C7G CCC CCA CC7 GCT A7G CCT CCC AG7 1603 
lit Val Leu All Cys Het Cys Leu All AU Alt Alt Met Pro All Scr 
-10 -5 1 

CT7 CAC CAA 7CA 7CX 7CA 7CC 7CC 7CC 7CC 7G7 ACC GAA CAA CAA AAC 16S1 
Leu Gin Gin Ser Ser Scr Ser Ser Ser Ser Cys 7hr CJu Glu Clu Asn 
5 10 15 

AAA CA7 CAT ATG GGA A7C GAT GT7 ATT A7C AAA GTC ACA AAC CAA GAC 1699 
Lys His His Met Gly lie Asp VaI lie lie Lys VaI Thr Lys Gin Aid 
20 25 30 35 

CAA ACA CCC ACC AAT GAT AAC ATT TCC CAA TCC GTA ACC CAA ATT ACA 1747 
Gin Thr Pro Thr Asn Asp Lyi He Cys Gin Ser Val Thr Glu lit Thr 
40 45 50 

GAG TCC GAG TCA GAT CCA GAT CCC GAG CTG GAA TCA GAA GAT GAT TCC 1795 
Glu Ser Glu Ser Asp Pro Asp Pro Glu Val Glu Ser Glu Asp Asp Ser 
55 60 65 

ACA TCA GTC GAG GAT GTA GAT CCT CCT ACC ACT TAT TAC TCC ATC ATC 1843 
Thr Ser Val Glu Asp Val Asp Pro Pro Thr Thr Tyr Tyr Ser lie lie 
70 75 80 

GG7 GGA GCT CTG AGA ATG AAC TTT GGA TTC ACC AAA TCT CCT CAG ATT 1891 
Gly Gly Gly Leu Arg Het Asn Phe Gly Phe Thr Lys Cys Pro Gin He 
65 90 95 

AAA TCC ATC TCA GAA TCC GCT GAT GGA AAC ACA GTG AAT GCT AGA TTC 1539 
Lys Ser He Ser Glu Ser AU Asp Gly Asn 7hr Va) Asn AU Arg Leu 
100 105 no 115 

TCC ACC GTG TCC CCA GGA CAA GCT AAG GAC TCT CCC CCC ATC ACT CCT 1 987 
Ser Ser Val Ser Pro Gly Gin Gly Lys Asp Ser Pro AU lie Thr Arg 
120 125 130 

GAA GAA GCT CT7 GCT ATG A7C AAA "GAC 7G7 GAG G7G TCT ATC GAC ATC 2035 
Glu Glu AU Leu AU Het lie Lys Asp Cys Glu Val Ser lie Asp lie 
135 140 145 

ACA TCT ACC GAA GAA GAG AAA GAC ACC GAC ATC AAG ACC CAT CCA GTA 2083 
Arg Cys Ser Clu Clu Glu Lys Asp Ser Asp He Lys Thr His Pro Val 
150 155 160 

CTC GGC TCT AAC ATC TCT CAT AAG AAA GTG AGT TAC GAA GAT ATC ATC 2131 
Leu Gly Ser Asn He Ser His Lys Lys Val Ser Tyr Glu Asp lie He 
165 170 175 

GGT TCA ACG ATC GTC GAT ACA AAA TGT GTC AAG AAT CTA GAC TTT AGC 2179 
Gly Ser Thr He Val Aso Thr Lys Cys Val Lys Asn Leu Glu Phe Ser 
180 1S5 190 195 



GTT CGT ATC GGA GAC ATG TCC AAC GAA TCA TCT 
Val Arg He Gly Asp Het Cys Lys Glu Ser Ser 
200 20S 

GA7 GGA 77C AAG TAT GTC GAC GGA TCC GCA 7C7 
Asp Gly Phe Lys Tyr Val Asp Gly Ser Ala Ser 
215 220 

GAT ACT TCA CTC ATC GAT TCA ACA AAA CTC AAA 
Asp Thr Ser Leu He Asp Ser Thr Lys Leu Lys 
230 23S 

ATCGATAACT C7AT7CATC7 GAAA77GGA7 GAG7AGGGTT 

CCACGAA7TA AAAAAG7G7A CCGGACAC7A TATTCCGGT7 

AAC7ACA77C ACAAAAAG77 ACC7C7CGCG AC77CT7C77 

7ACGA77A7G ACAC7A77CC T ATT CCT ATT CC7A7T7CC7 

77AAACC7C7 77CTGAT 



GAA C77 GAG GTC AAG 
Glu Leu Clu Val Lys 
210 

GAA GG7 GCA ACC GA7 
Glu Gly AU 7hr Asp 
225 

GCG TGT GTC TGA 

AU Cvs Val 

240 

AATCGAACGA T7CAGGCACA 
7GCAAAACAA AAA7G77C7T 
T77CTG7ZTC AATAG7G7CA 
TTCAGGGTAT CACAAAAATA 



23BO 
2440 
2500 
2550 
2577 



{6} gfll D NO, 50ft ft 
( i .) e?«B*Ht 

(A) K?l)©£$ 

<B) &.n®9 4 7 

(D) r.+:c->-- 
( ii ) £zs 



67 $yH 

: tttt 

* V 

(5) KStffi : 7 ? r> 4 'J JfcCc© 3 5 K # 'J 

Ctv) ^^iT^A-z. ') X7— SR©3 5 K DEBIT 

©N5feffl0 7 a ^ea»5 1 - 6 \ 

(v) &n ID NO. 5 : 

Pro Ala Ser Leu Gin Gin 
1 6 

( 7 ) gffj ID NO. 6g)tg^ 

t i ) £?gemt* 

(A) E^©£c : 2 5 i££fi 

C B ) 9 4 r : % 0 KCM 

( C ) * r "7 V V : ~ *e 

CD) r.-*io-> _ - 
(» ) Vftt : ± » ZTZ 9 \s±+ V 

(o ) ID NO. 6 : 

AC7CAA7CAA TAGCAA77AT CGATCC 26 
( 8 ) fic?1 1 D NO. 

(A) : 3 9££ 

(B) 7 

(C) * Y^sV 

(D) r**D>- :«« 
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